Same manufacturers have succeeded in implementing
such measures. The encroachment of Japanese products
into the U.S, marketplace, for example, has not come
about because of poor workmanship or high prices; it re-
flects the appeal of quality goods that are affordable. Con-
sequently, Japanese marketing has had a major impact on
selected U.S. industries, especially on manufacturers of
consumer items. But other segments of our industrial base
face problems in this area too.

Recent research documents the poor manufacturing
yields and high rales of rework at some U.S. defense pro-
duction plants. A 1982 study of aerospace productivity,
for example, revealed that rctcst and rework sometimes
consume up to 40 percent of a plant's productive capac-
ity.1 Another study found that yields during some defense
production start-ups arc as low as 5 to 10 percent.- Low
yields exact a disproportionately large toll on available
production resources and, until brought under control, are
a major cost driver for any manufacturing activity. General
Motors, General Electric, and Wcslinghouse have all taken
dramatic steps to improve yields on both their commercial
and military product lines.1

Excessive scrap, rework, and repair costs arc not the
only undesirable effects of low yields. Other significant
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but less visible ones include lower worker morale and, as
a result, lower productivity; increased overhead, adminis-
trative costs, and overtime premiums; increased capital in-
vestments for additional manufacturing and test equip-
ment; additional in-process inventory and storage costs;
and unplanned corporate cash flow.

In 1971, the Defense Department introduced the clcsign-
to-cost concept as a tool to help control production and
other costs. One of the design-to-cost goals, which are es-
tablished during the design concept stage, is an estimate of
what manufacturing costs should be. Such an estimate
takes into account reasonable production cost factors, in-
cluding those for scrap, rework, and repair. Unfortunately,
lower-than-expccted yields during production increase the
cost of scrap, rework, and repair and thus reduce the like-
lihood that design-to-cost goals will be achieved.

DoD's Product Engineering Services Office, an element
of the office of the under secretary of defense for research
and engineering, has examined the problem and identified
four major causes of lowcr-lhan-desired yield in commer-
cial and military manufacturing.

First is a lack of uniform standards for managing and
controlling scrap, rework, and repair. In collecting and
analyzing data on costs associated with these activities, the
Product Engineering Services Office discovered that the
governing document for military manufacturing activity,
Military Standard 1520B, "Corrective Action and Disposi-
tion for Nonconforming Material," did not clearly state
what constitutes scrap, rework, and repair; consequently,
the data collected in accordance with its guidelines defied
meaningful analysis and application.

Because the standard did not define scrap, rework, and
repair precisely, contractors tended to understate the extent
of these activities. For instance, one manufacturer counted
all corrective actions for a defect discovered at the first
functional lest station as one instance of rework, even if
personnel returned the item to the station for test and
rework many times before il conformed to specifications.
Another contractor had been reporting as rework only ac-
tions requiring more than four hours of work at a single
station.

Second, unacceptably low manufacturing yields reflect a
ack of uniform quantitative guidelines for determining tol-
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